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NIST-­‐Rutgers	
  Workshop	
  1997	
  &	
  NSF	
  Proposal	
  1998	
  
“The	
  First	
  Public,	
  Web-­‐Accessible	
  Database	
  
with	
  Informa@on	
  on	
  Molecular	
  Recogni@on”	
  

MKG,	
  Bourne,	
  Westbrook	
  

Experimental	
  condi@ons,	
  other	
  associated	
  data	
  
	
  

Protein-­‐ligand,	
  protein-­‐protein,	
  nucleic	
  acids,	
  host-­‐guest	
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•  Accommodate	
  data	
  sets	
  too	
  large	
  to	
  be	
  published	
  

•  Accommodate	
  raw	
  data,	
  making	
  reanalysis	
  possible	
  

•  Facilitate	
  lead	
  compound	
  discovery	
  

•  Validate	
  and	
  improve	
  computer-­‐aided	
  drug	
  design	
  soYware	
  

•  Flag	
  risk	
  of	
  side-­‐effects,	
  based	
  on	
  chemical	
  similarity	
  

•  Elucidate	
  mechanisms	
  of	
  bioac@ve	
  compounds	
  
Iden@fy	
  biomolecules	
  bound	
  by	
  chemical	
  similars	
  

Binding	
  Databases:	
  Important	
  	
  
Components	
  of	
  the	
  Bioinforma@cs	
  Infrastructure	
  



“The	
  database	
  is	
  now	
  up	
  and	
  running...”	
  
2000-­‐2001	
  

“The	
  next	
  key	
  task	
  is	
  to	
  gather	
  data.	
  This	
  
proves	
  to	
  be	
  	
  somewhat	
  	
  challenging…”	
  



BindingDB	
  
Curators	
  

~60,000	
  data	
  

Data	
  Collec@on	
  
Measured	
  Protein-­‐Small	
  Molecule	
  Affini@es	
  

BindingDB	
  

PubChem	
  
~650	
  Confirmatory	
  

Assays	
   ChEMBL	
  	
  
Data	
  for	
  defined	
  

Targets	
  



Data	
  Collec@on	
  
Measured	
  Protein-­‐Small	
  Molecule	
  Affini@es	
  

BindingDB	
  
721,000	
  Affini@es	
  

316,000	
  Compounds	
  
6,200	
  Target	
  Proteins	
  

>20,000	
  Ar@cles	
  
	
  

BindingDB	
  
Curators	
  

~60,000	
  data	
  
Structure-­‐focused	
  data	
  
Experimental	
  details	
  

PubChem	
  
~650	
  Confirmatory	
  

Assays	
   ChEMBL	
  	
  
Data	
  for	
  defined	
  

Targets	
  



Serving	
  a	
  Varied	
  Scien@fic	
  Community	
  



Didac@c	
  Material,	
  Tutorials	
  and	
  Documenta@on	
  
Info	
  Page	
  



Linking	
  Affinity	
  to	
  Structure	
  
With	
  Drs.	
  Phil	
  Bourne,	
  Peter	
  Rose	
  et	
  al.,	
  UCSD	
  and	
  Rutgers	
  



Linking	
  Structure	
  to	
  Affinity	
  
PDB	
  



Sourcing	
  BindingDB	
  Compounds	
  
with	
  Dr.	
  John	
  Irwin,	
  UCSF	
  



BindingDB	
  Compound	
  Found	
  in	
  ZINC	
  



Toward	
  a	
  Biologist’s	
  View	
  of	
  Binding	
  Data	
  
Bridging	
  to	
  Systems	
  Biology	
  



Pathway	
  Interac@on	
  Database	
  
Na@onal	
  Cancer	
  Ins@tute/Nature	
  



Cytoscape	
  Pathways	
  and	
  BindingDB	
  
Proteins	
  to	
  Small	
  Molecules	
  and	
  Affini@es	
  

With	
  Drs.	
  Trey	
  Ideker	
  and	
  Michael	
  Smoot,	
  UCSD	
  



Cytoscape	
  to	
  BindingDB	
  via	
  PSICQUIC	
  Server	
  
Preliminary	
  Implementa@on	
  



Marine	
  Natural	
  Products	
  
MarinLit	
  Compounds	
  in	
  BindingDB	
  

400	
  exact	
  matches	
  in	
  BindingDB	
  
5200	
  similarity	
  matches	
  >0.85	
  



Hyperlinks	
  from	
  MarinLit	
  to	
  BindingDB	
  
Ini@al	
  Implementa@on	
  
Dr.	
  John	
  Blunt,	
  U.	
  Canterbury,	
  NZ	
  



Prepared	
  Valida@on	
  Sets	
  
For	
  computa@onal	
  chemists	
  

Criteria	
  
Congeneric	
  compound	
  series	
  from	
  one	
  lab	
  
At	
  least	
  one	
  representa@ve	
  complex	
  in	
  the	
  PDB	
  
Range	
  of	
  affini@es	
  

	
  
Features	
  

Easily	
  downloaded	
  (SDfile)	
  
Comments	
  invited	
  on	
  each	
  dataset	
  



Increased	
  Usage	
  and	
  Stable	
  Evalua@ons	
  

Monthly	
  
Visitors	
  

5,000	
  

2,500	
  

0	
  

Overall	
  Impression	
   Scope	
  of	
  Data	
   Data	
  Quality	
  

2011	
   2.0	
   1.9	
   2.0	
  

2008	
   1.7	
   2.0	
   1.9	
  

User	
  Survey	
  

Aug,	
  2011	
  Aug,	
  2009	
  

(1=best,	
  5=worst)	
  



The	
  Cura@on	
  Problem	
  
Labor,	
  Errors	
  and	
  Cost	
  

Chemist’s	
  computer	
  
machine	
  readable	
  

Published	
  Ar@cle	
  
not	
  machine	
  readable	
  

Database	
  
machine	
  readable	
  

JMC	
  50:5253,	
  2007	
  



Chemist’s	
  computer	
  
machine	
  readable	
  

Published	
  Ar@cle	
  
not	
  machine	
  readable	
  

Database	
  
machine	
  readable	
  

One	
  Vision	
  for	
  Cura@on:	
  
Eliminate	
  It	
  



Chemist’s	
  computer	
  
machine	
  readable	
  

Published	
  Ar@cle	
  
partly	
  machine	
  readable	
  

Database	
  
machine	
  readable	
  

A	
  Second	
  Vision	
  for	
  Cura@on	
  
Keep	
  Journals	
  as	
  Quality	
  Filter	
  



A	
  Simple	
  Step	
  
Machine-­‐Readable	
  Molecules	
  in	
  Ar@cles	
  

Compound	
   InChIKey	
  	
   PubChemID	
  
InChi	
  or	
  

SMILES	
  string	
  
1a	
  

1b	
  

2	
  

GK501	
  

Small	
  molecules	
  



A	
  Simple	
  Step	
  
Machine-­‐Readable	
  Molecules	
  in	
  Ar@cles	
  

Compound	
   InChIKey	
  	
   PubChemID	
  
InChi	
  or	
  

SMILES	
  string	
  

1a	
  

1b	
  

2	
  

GK501	
  

Protein	
   GenBank	
  ID	
   UniProtKB	
  ID	
   FASTA	
  Seq	
  
hAR	
  

hER	
  

Proteins	
  



Molecule	
  Interac@on	
  Matrix	
  
A	
  Bridge	
  Too	
  Far?	
  

IC50	
   1a	
   1b	
   2	
   GK501	
  
hAR	
  

hER	
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